Fibroblast activation protein (FAP) is upregulated in myelomatous bone and supports myeloma cell survival.
The microenvironment plays a critical role in facilitating cancer progression and metastasis. We previously demonstrated the ability of osteoclasts to support primary myeloma plasma cell (MM PC) growth. Our study on the role of the bone marrow (BM) microenvironment in myeloma, using global gene expression profiling, has identified fibroblast activation protein (FAP) as one of 28 genes significantly overexpressed in cocultured osteoclasts. Because FAP has been previously implicated in tumorigenesis and shown to be selectively expressed by the reactive stroma of epithelial tumours, we focused our study on the role of this serine protease in myeloma. Using quantitative polymerase chain reaction amplification, we demonstrated upregulation of FAP by cocultured osteoclasts and mesenchymal stem cells, and in whole myelomatous human bone in SCID-hu mice. Immunohistochemical analysis of myelomatous bone sections revealed FAP expression by osteoclasts, osteogenic cells, fibrotic stroma and certain adipocytes and vascular endothelial cells. FAP was not expressed in PCs by all these methods. Inhibition of FAP expression with the use of small-interference RNA reduced MM PC survival in cocultures. Our results indicate that FAP is critical for the interaction of MM cells with the BM microenvironment--a potential therapeutic target in myeloma.